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j£#£ift8 0~9 0X;tdJDi»U ^M&firfSJfcftSr. 
^8 0~9 0°C(CjlgaL7t?LgO. lAtm-0. 2um 

<r>sp GmzKX Zit&zttzX*) x.-?)Vis 3 yf&tt 

mmt&xnz&n-thxy < y^mmmmt-smi 
[ff^«2 1 * y^wsammzif&t same 

Jfcfr£ifr80~9 OrKMfeU ^MfcWfcfr?:. 
*«78 0~9 0°Cfc:Jl^L7t?LS0. l^m~0. 2/tm 
<o S P GMlzEEA Z-ttZZbizJ:*) f# £>ft*:xv;w >■ 3 

m. 

>Wm^8M^#0. 3 — 0. 6vmX\ fr-OfHrf- 
g«li^'0. 1 //mmT-e&& -It 

[000 1] 
[0002] 

yizKmzix&xy < y^mummmmtft'smtztsii- 
&ffl®mm'S<7)±%ffifmmx'b'o . 

(mnmmw-7-i 65690^ ^mws-i 09 

12 1*. #if9-1 57 14 9f. #W2 0 0 0- 
18601 3-SI-. ^2000-256 188#^if# 
BS) . 

[0003] Sfcfc. t7 S H^-fe^ 5 KgHKfltitfefta ' 

mtf&itc. zcotcfr. mnm^2 0 0 0-2 5 6 1 

8 8-^ t7S KSl(£T/U*n4A'RMxA7WK* 
[0004]S^>C,-fe5S K5HKff$3£!felS 

\±&mftm*^Mmfiizim^®m)&z%mz?m 

■t&tztb. #Sf7-336 33^1 -b?$K£iKft 



lt mm?* % v ^ps t h ~> tz . 

[0005] Z<OX 0 5 h'fcftflSft 

W6J6ttfc:»i. T^n-;WftScffi, Tbt-M« 

[0006] 

*?ifmt>\s.x7 < yimmimw'szttLttm&L 
ftmuttmz^xfflsm^&'fi^tzbzh, vmx- 

e>ti%frifz'bZKc1L&<?> 5 9 vtf-yxtfyx 
(SPGI) ZWQLXfUtZ'tfo ZblzXiXmitz 

&n<7>A7 < y^mnmmmmis^um^m^m- 
hz. t tcj&bu frfr&9aM.izm~3^x*¥m*igmL 

mmz-kH-t&ttm&ttZfta o~9 o-cicjn&U 
£Winf&?(ijffiJ&fr£, $«78 0~9 o'ciztrnttzim 
0. l^m— 0. 2//mcoSPGKtc:ffiA$-fri>^fcfc 

[0 0 07] S?a-K-7^7^ (SPGIg) (i, Ca 
O-AlaCfe-BaOs-SiOj^^XCO* ^ offl^M^ fOffl L/c 

0 b mmz^h^txm^^^ § fciww s - 1 

[0008] *^-&SS3t*ffi?rf<Iffl-rtl.tf , m*-\&[& 
" mo. 1/im— 0. 2 AtmcOSPGJKSrfflSL, 

^flt««3ti*j«*#«-rs«wa«*Sr*«>8 o~9 o°c\,z 

JPfftL, dcoilPl»?Aie^^ffi*S:iDi.^*^, *«J8 0 
~9 0-CT'Ud^ L1z S P GBIfcEAS-tf!. <li:lcJ:-> 

fe^gT^'fci-eO. 3//m— 0. 6umX'fr^WM 
H31 0.1// mOT<o o/w ( Tk+iSS ) i?;^ 3 > 
Z b tfX'Z h . tztz L , *%^S33t7^«i, O 
/Wx-7;Uv-3>-{fA^-C^<. ?4ffi^5rSPGM?L 

i:tCj;0OX-?/U->3>-SrS3rri.Cli:tT$SL, ^ 
?t . ^BUfL-rt t^^-? Sr S P GKa<kt:BEA-r S -i:^ 
X 0 W/0/wa^O/W/OX7;Wy 3 y$rMJt^--g> 

[0009] #3&ty§<r)X7 ^ >-rrfi§®fiJS!taS^?Lfl: 
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i-eo. 3jum~o. 6um) fr-otet- mtim.?® 
<vmmmm<o . 1 umMT) x-hhxy < y^mnm 

fcKv^cfct. ;«X7 < yzafcsmmmttx.-? 

tttcflHfO**. Stil^SSttS^«^14*^^A> 
* t' £ **r£ < X fc Bl'^aBt* £ ©ft 6 i k *<T* 

[ooio] *^fcioTft^sa^bafiS!Hj«. 
itar^y-A, n§?£, -fts*. ^y?. mmx 
±t?>mcr>u-i' 3 y, Brnm±ma-^ 3 y, ^x-b* 
y^y-A, r7^-yx-h , ^o--/ 3 y 1 pie 

£ ffi-^-f & ZbtfX'*&. *X' t , *fWH(= ±ot 

aiuifflffi, mamim. x-y-fe^x, mmm. 



ffla->-3 >\ v-x-b'V^U-A, 77^-xx- 
[0011] ^f&HJHcfcwc ^ y^Bi®«it!H3 

«j tit. x? < yimwffik*ffittzim<nmx-b 

7 ■( bxy 4 yzfisy%k'*y$ \*<o¥m#* 
[00 12] 

msmmiz^xwM-rh . 
[0013] *9sm?it. s p oimumzmm lx 

[0014] (5a*> *mmmx'\z. Ttmttx 

LT«±, N-XfTn^f;l'7^^7-<^y. by 2 

— x.*h)v^*yy&y y -fe y ;k kd/m s vbh v 

X-fry^KP-O.E (40) S-fcbVi^ft, y 3 S^7 

ru^ssxxx^. ^t^svE, i. 2-^v^-y 

^jf-^SrfflSU ymWLftkVX. 2-7i^yi 
?y-;K l. 3yfi/y/'J3-;K T9\)MBl-x 

[00 15] 
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[0016] ( iE&ffljfcfr ) #iiSfe0!lT'liX 7 ^ y rflJW 
-< ivy a hxy 4 *isy*mmi,t:. fefe'U 

tif.ii5iiii^7 ^ y^mw^wvmxy 4 y^mm 

cO^-b^Sb', ^-b7SH^', -eoi*5-^ 

i\ -b 7 5 H I ~vi , X7^iy>. y 4 hxyj y 



(<k#k LT100%k^-i») 

mttmswR&z (&mi®5 4 - 1 1 7 4 2 1 -f-, 

^5 4-144 3 08^-, ^835 4-14 7937 
#PBS6 2-2 2 8 04 8^-, EfgfiEB63-2 1 6 

8 5 2-^^ffi®) ) ts^-fs. 
[0017] b y 2 -xf-yl^df -b "J ;W4. 

^i; UTJi, ^-fb*S?S, xx^fi, hU^y-b'J 
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n-^BIffljKxxTVK M»M«x*f7t\ U^ym 
mte. V^t'^^BiflSKxx^P. jtfy^i^x^y 

y/ub'^yiiKssxxT^i:. mmwmz^ mi 

>M y to bVK S y xf - yiH y r a t ;K tA£ £> 9 
(*7>jy -tfryyl?) ^u-fey^. r^'trys?^ 

[0018] 1 , 2 -ty * y>*jJ--/Mi, fePrfkRfriL 

'h£*@<0 S P Gmt&m LXfUt&ft o Z t J: OS 
iSWKSJg&x 3 y&T£ffr£i- 6 £ b 1fiV £ & 

»IHtl»jOW*Jilifc. ttJHH»jk»li: UCIi, £« 

nymmtt-rz&mTivn-fr. x*)Mimizi±yv 

-by ifi/y/'jn-/!., l, 3-y^-w-^D3 

/K ''fyrntl/y^'Ja- ;K yA-b'l — /K l, 4 
-yf-l'^yn— ;K / v* j/i/y/y l, 5 

-"W* y^*;t-/l^?>3 *>co— 8^«28fiLt£jl 

[0019] bo^t^sygHyxxryyiSP.o.E 
(40) iwfcb v v-?s&t^ 3 gxfr y ynxf^ 
ii. Y<nm&*toVhK#><r>!mm\mx'h k> , 

— K ^y-feo— ;^y^-i^— 7/'J^, 3i/xf 
mi. mimx vrv* y yiigxx xa-s- ir * y x 

Kb^mf&zbWX'Zh. ^t'^syEfi, iSftRi 
^t*^ = y E coffitc bef^tf h r7 y x y -;I^>B H T^r 

mikz&£irttxmm'rz>zbtfx'zz>. 

HflT-ti , z <?>miz brvwi'* ymx fT'J >vtc if <o 



w&ftz~^m^i^w&\:ik£m'&fr j £xtm-t& z 

btfX-ZZ. 

[0 02 01 (*fflfifc#) 2-7xy^yX^/-^ 

tefrtzs*y<ym*?v*-y. T-ae^yi. j/y^y 
^rt'^btt^. es&hu &£h*b'iz®mzti&mmmz 
mmat&zbwx'Zh. l. 3 7fi/y/'j3-/p 

x-t-^. PC A (tn'J Fy^yUtfygeJg) , aK'S: 

+yim%b'<o&a&mm. *®&?y-yy. o 
— wnfy-x^x, (4*>^-o. ra,-tfyx, T^-ty 

vy&£v : *comm#%b'Zim?z>zbtfX'Z&. r 
?>jjim- ^)vwT)v^)^m^mi. mftsMb 
Lxtmtx^z. mf&fflb Lxit. mmm.i^3(om 
$m— mr>v-3-)v. *+ryfy*f-u. nnM&tif** 

;Wr^a-^«. ^'JT^'J/H!, T/^yitb^ 
*/^^t-;WJ-?-,t7;i'DyS, 

*?-+ym<?>?m. ^«o«-a*i§tts;^=5r 

i: c0»tta«J i> IHttHciS ffl-T h ZbWX'th. im\tt V 
y *7MZ*m&b LTffiffl LTiJ 0 » -fkSp^^E^p^. 
^tRi^i:'tc«ffl§ttT P Hp^Pltfira-r^C: bit 

mnzimizft t x ^■m^m&s.^- z nfffliti^ 
sij, fitwj, &fmto±3mzmf&zbwx' 

^rfc. **^y-A$r^^C{±7k$rge^-rs 
[002 1] (fWbSS) 3)ssisfi0y-c(a. m l tc*t^ 

s p Gmumw: i (^3*b ttS^^j^M?ui^a ) 

S-fi^fflLT?L'fb^fi : -5fc. SPG(Shirasu Porous Glas 
s)(±. isJXik&fcX'fttytrJz&TLntfJXX'&O . «0 

S^aSrWLTV^. 0H4SPGJg?Uk5iai^« 

StiSPG^^'j.-^. 4«i-C-c7)4'<0SPGK 
^M0yC(4fLgO. 2>umOSPG)K2rfiyHt^. ). 

GzmmLtimutmi. sPGrnmrnxm ( 1 98 

9) p35, SPGI^, ^S^. >f*iEJiS) lc:*jv> 
LT^rl.SPGffi4«Ortffl3^*fflSr«li?-«i-. 
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$<mmzmt>A,Ts p Gi4 t^tmth t o/ 

[0022] m&JT&) *mi&MX'\i. ±MiS P GK 
?L-fL3£S l otfifrffliiffi:? y ? 2 atf S P G=t x a 

» (N-^fTO'f /l^7 < hX7-f iyy, bV 2 
— xf-;W^-9->'K^' 'J -fe 'J ;K to jTVi^ 5 i'lM 7 
^.-frUyiSP.O.E (4 0 ) ^ftt-Vv-jfl, ^-g^-r 
7'JyixXT/k ^Mt'^syE, l, 2-^y^>- 

-jit-jv) ^^i,z?^tixm&3x:^tmMmvtz <x 
g2) . ficfr, ±ie*fflj&fr <2-7x/*^x*y- 
/K l. 3/fpy/'J3-;K T?'J;i«S- *9 9V 

(Xg3) . &^TCl^kffiJfcfr£±iBSPGI8l?Ufc3l 
S 1 coiSMfflBfggB 5 lCAitT«^>r 6 £iB»$-£ 

jnisL^ (x^4) . *t-e. itMfifcfr£#M!raE:? 

V?2KA*U SSStf^ffiTll 2kg f/cm^-C'iM 

(■fe7 5 H^tO/WXVA'^ay) Ji*flrC3 8*C£ 
T'#SPL*: (XU6) . 

[0023] »£*ifcfMfefflJ«ft Hr?S K-MTO/W 
iv;^ jlS^-fe 7 5 H*tX7^ a ^fc: 

[0024] ±IBSjS^T'{±. ilMSJfrJh #ifcffliDE 
2atfSPG*S^— /W3£l<vf;h.ij|&8 5'CCC 
iflRLfc**. W8 0~9 0'C*>«Htclni»l/Ct>H«tf> 

t 5x;ja±«v^-fe5 s H^^tiSW-e-f t=s p gbi 

ti?lf£0. 2iim«SPGMffifflU* { , 7LS0. 1 
^m<0SPGK5r«fflLTt|SI«<0»ll.*^#^ix^. tc 
*m&WklT&l>zi~i^XJMl . 2, 3<nmm* 

[0025] ^mmx^ixtz^mmwt^-h-^ 

flPMMMSH. ^SUfcrSaK tjt^l^PJ. H 

hpte k'couMfhizmifi&m zti&mamzm-iithitx 
is-g-r & z t *<t-§ & . e*«$wm=«jih- z>%&x-h 
tin. tmrnm^mnzmmL mmm. nmmmi 
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% t'mm®*\-&<?>3EX\ £ &&*>nx e-^-t h *#ai# 
h. mmsiizim-t i>^x-$>ixtf, fne^Jiffl^i* 1 

«*sn. ®m\tczv>&n<7)m)jmt®.'kt>itx 
®&-thz\ttfx%h. 

[0026] (IS^l ) SPGKSrfi]fflLTK?L-fk 
( rsPGK&j t^o) L^MWxv/l'^gyfif 

[0027] (im^PSS) t^*&«±. SSfL-fl^S 
(^-ftJX^ttS : VQ - 1 - 7 5 ) Srffiffl LtfL'fE£ 

n^f^^^^y^y) 0. 2%. h'J2— x^- 
/l^s^Hf^gj^U-feU/H 7. 0%. tn^syfi 
>fy^xruyBa > .o.E(4 0)®ft;bv>-742. o%, 
^3^Bitel?xx^2. o%. »7$yEo. o 

5%. 1, 2.-^y9>V^— )V2. 0%) 

^^x8 5x:iztmLxmmL. z\ti*. =fmA\&m 

rttC^V>r 7 5X:T«jfPtTt5V^*ffl^ (2- 
7iy^fyx?y-;P0. 3%. 1. 3yfV-y^'Jn 
2 . 0 T^'J ' *99V AWA^Mti*. 
£ft.0. 2%. MMk^bU^AO. 05%. ftSSbk 
(iS») ) 4>l:afe!raL. a0R5*-9---«Wf (EBER: 
2 0 r P m~ 5 0 r P m ) L^r*< ^»^» LTit^SSW 

4J-***Ht!t*l*»* 1 0 0%b Ltzi%&<nW^V\i$X' 

[0 0 28] SPG£T'li> SPGJKfL^B 
htl«c7)/hSK?L-fl^«. SPGK7LS: 0. 2xxm) 
SrffiffltTfLflsJr^fo^. ^-tScfflSPff^^^at^SPG 
^i^jL— iVZ^fffiS 5XHZ1X0§lLX&% . rfiWS^?* 

d-v-y) 0. 2%, h'J2-xf;^tyS/ , J-fe l J 
;H7. 0%. tamsyil'fVXfr'JyiSP.o. 

E(4 0)@^tit-7^fft2. 0%. ~y 3 *f flBK&XXxn- 
2. 0%. ^t^SyEO. 05%. 1. 2-*<>? 

>=j*-)V2. 0%) ^^zxfixms 5xn,zwm 

MLtz. flfi*. TKfflfig* (2-7x^yx^/-/l' 
o. 3%. i. sytu^/'Ja-^. 0%. T7U 
;H! • ^ ^ ^ U/HST/W^f ;^S-&*0 . 2 %. *K-ft 
thU^AO. 0 5%, (®S) ) $r»'J<0§fs^ 

AfLT^ML*«>7 S'C-CUn^^Mt^. =5r*3, #J&»fi 
«<7)%<i. rdPffl^a^TMe^Sr^^-fr/c^iS: 1 

oo%fc Ltz^^M^m^x-hh. <x^x'z\n?m$. 
ft* s p Gmu\jm<r>mmm!^mmz?jtixmm^y 
T-zmb^xftmz&htmzzcommifimi 5-c 

^^^tcAix. S#?yxSrffi73 l 2 k g f /c m^T'^l 



!(6) 002-302414 ( P 2 0 0 2 - 3 0 2 4 1 4 A) 



[0029] ±.mmmm\o. 5m 1 xam&mtm 
sne&s (ft^s^ss :sald-2ooo> xm%. 

Ltz. ^^03X1^4^^. 

[0030] (f£i*2 ) S P GJSSrflJffl LXmUt 

( rSPGMi tv^) Leftist. X2?Ufciil8£ 

[ o o 3 1 1 tw i x^htitzmmmmmRx/imm, 

RVit%tMM,n&&U&M$sWzJJxX&&7 5%. i& 

S4 ox:coimtTX'6 ?Rm&&Lxm&Ltz. z<d 
rl zamcowimii. Matvamm (olympus 

[0032] zomm. ffi&x-mfLti%&. $mm& 
mxn. mi&X'<7)^mM.t>tL-r. wm.mx-wm-t&t 

«i. mmizxzMizftfrtitzzttfwmzti. mumx- 
im^n^—ttmtw&z tvtz . m.i&mMX'Ui? Ltc 

tuzttv. &fflmmx-\i. mmzx-mizftfrti. l 
mom-siza. K^-rtKDW^TX'^mLx^n^^u 

[00 33] (i£i*3) SPGM$:f'JfflL-TK?L-ft: 

mmtxmut ( r t£fc8cj t^a) L*:?i?£i:<7)?fsg 

[0034] ifcfc&tt. ( A-Tt JX^tt 

«: VQ-1-7 5) fcffifflLTfUfcSrfi^fc. 
*>. faffllfcfr (-fe^Sh'S (-fe^SKI, IK III, VIX 
<SX7-f yii/y) 0. 0 2%. MJ2— xf-A^U" 

yB^/'j-fe'JAo. 8%. to/y^sys^yxfr 

>j;xBSP.O.E(4 0)@-fct-?xiftl . 5%. ^g^ilBfi 
Ki^f/PO. 1%. ^t75^E0. 0 5%. 1. 
2-^^y^-;P2%) S: 7 I*1T'8 5 "CK 



y-AO. 3%. 1. 37>U5'* r U=»-A<3. 7%. 
7*7 'JAB? • ;WKTA* A*ft£# 0.05 

%. TkK-ft-fhU^AO. 0 12 5%. »S* (9 
*) ) att5^-9--"CJWP : 2 0 

rpm~50r P m) L%Wt>tt&LXft$!mmZ'<% 

1 0 0%b L*i%r&(?>&-&WfeX'h 

[003 5] SPGfttli> SPGJUfUfcgS (^3^ 

httsg<9>hsjs?uk^a. s p gms : o . 2 *im ) 

^aWI-£^#8 5x:CMSLTis#. 
(-fe^S <-k95HI, II. III. 4 i'rf 

v-y) 0. 0 2%. M> 2— x^/l^MfyK^U-feU 

ao. 8%. eo^A?s:xBH vxt-tu >-!&>. o.e 

(4 0) S-fttv^ffil . 5%. ^ 3 «I§fl»B?xXxA 
0. 1%, m^S^EO. 05%. 1. 2-"C* 
y : J*->\>2%) zmSsizMxxms 5*Cfc:fll«fl¥L 
it. flfcfr. *1fj£# ( 2-7xy*vX*y-A0. 3 
%. 1, 3y^L-y^'J3-A3. 7%. T^'JAU- 

p< * 9 'J ab?t ;u^f Aft«-£tt 0 . 05%. h 
Ut>ao. 0 12 5%. *»K* (It) ) tJWKOSHC 
AftT^»L£>7 5rrM<^f8L7t. 

0 0 % L ^^-coffi-^fiJ^-CJ) I. . ve C «0*fflfi&, 

msp Gm^aojSMfflss^tcAiiT^ii^y 

rfcf^^T^StfShftfc^cO^ffl*^ 5-c 
? V 9 £A*U mmtf^ZE.?) 1 2 k g f / c m*x*m 

[0036] a^ttcoiSSiti. GtSAf!&2 6=S 
3 7. 4 6*) ZttmtL. m&22. 1±1. 8'C. 

s^3o. 2+2. e%c^mmxn^.mis o^^m 

mz. #SS1S}S-2/zLS8t5. ^tg^LTV^lcmX 

VI 0#f£<OSl&£iJf*#*£8y5£U ^SrH5tcii 

[0037] 
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[0038] 3k&ftm*.ft&<7)mmt. mmuM >-t- 

( rei£c7)S«*^<50SI^J liltfttSH r FRAG 
RANCE JOURNAL j 1993-10 P36) CADSK I CON20 
0 ( I BS*t$g) tm^X'tritz. ttMz^ ftmWrt 

[0039] zcom&. *7 s nao+ft . ^K-fc? 

SHI. IlIRtfVI, *««*rCt»K-fe9Sl«IJtWHt 
^^i^cgflSatfeWKD. -k^S Kill*)* 

■^fcafcaapraii taw-**:. 

[0ffiOfS#&fB8Jf] 

[Hi] *»»osaiswrfl6ffl Lfcsp am-fc^s 
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